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(57) Abstract 



A concentrated alkaline isotropic fabric washing liquid detergent composition comprising at least 23 % of surfactants and further 
comprising at least 0.2 % hydrogen peroxide bleach, the composition is substantially free from hydrotropes which cause the pH to reduce and 
impair the effectiveness of the composition. Also a concentrated alkaline isotropic fabric washing liquid detergent composition comprising 
at least 15 % by weight of surfactant further comprises at least 0.2 % by weight hydrogen peroxide bleach and an optical brightener and is 
also substantially free from hydrotropes. The compositions may be used as a main wash bleaching liquid or a prctreatment liquid and may 
be activated with a bleach activator. 
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mNraNTRATF P AT M 1 ,W isotropic 

DETERGENT T TOT ITD WITH BLEACH 



This invention relates to concentrated alkaline isotropic fabric washing liquid detergsats with 
hydrogen peroxide bleach. 

Cmcentiated alkaline isotropic fabric waiting Hquki detergents usuaDy contain a hydrotrope to allow 
a high qirfarfflnt fcvd to be used without the viscosity becoming too great Typical hydrotropes are 
sodium xylene sulphonate, ethanol, and propylene glycoL International application PCT/GB96 
00642 contains s»"* composiians comprising a mixture of namorric surfactant and anionic sirfectani 
together with a hydrotrope and hydrogen peroxide characterised in that the composition comprises 
greater than 40% total surfactant when nonionic rich or greater than 20% total sirfactant when 
anionic rich. A concentrated peroxide liquid is desirable because of the reduced tran^ort and 
storage costs A solution to the problem of how to formulate stable concentrated alkaline isotropic 
fabric washing liquid detergents with peroxide has ehided those skilled in the art for many years. 

Although there are many publications of concentrated alkaline isotropic fabric washing liquid 
detegoit formulations containing a hydrotrope, there are very few indeed that disclo se hydrotrope- 
fiee formulations The closest prior art is probably the 15% anionic (secondary alkane sulphonate) 
and 3.75% nonionic (primary alcohol ethoxylate (7EO)) composition disclosed in WO96/01311. 
This formulation had a total surfactant level below 20%. Furthermore, this composition did not 
™^t«n oHrtitinnal mgngfiaits ttich as optical hrigfatoier anri-redeposition or anti-dye transfer agent 
which raodeis die composition unsuitable for use as a practical concentrated alkaline isotropic fabric 
washing liquid detergait with hydrogen peroxide bleach. 

Thickened peroxide compositions are also known. These contain a thickening system to boost 
viscosity when only low levels of surfactant are present. GB 2255507 is typical and discloses a 



thickened peroxideKxrataining compoadon with less than 10V surfactant These compositions are 
not qnfahle for use as laundry detergents. They are thickened in order to give the desired result of 
a squeezable composition that does not nm when prut on to a vertical surface. Such compositions 
do not contain a hydrotrope and always contain less than 10% total surfactant A skilled person 
5 would not use these thickened hydrotrope-free compositions as a starting point for the formulation 
of a new concentrated fabric washing detergent 

We have now found that the presence of a hydrotrope has a large and very undesirable negative 
10 effect on the storage stability of concentrated alkaline isotropic fabric washing liquid detergents, 
particularly we have found that this is a problem for compositions containing higfr levels of 
surfactant This is a problem for the formulation of concentrated liquid detergents because 
conventionally such detergents contain hydrotropes In this specification concentrated means that 
the liquid in its undiluted state contains more than 15% and preferably at least 20% and most 
15 preferably at least 23% total surfactant Unless stated otherwise all percentages are on a w/w basis. 

According to the present invention there is provided a concentrated alkaline isotropic fabric washing 
liquid detergent composition comprising a total surfactant level which includes at least 15% 

20 surfactants and further comprises at least 0,2% hydrogen peroxide bleach and an optical brightener, 
characterised in that the composition is substantially free from hydrotropes. It is preferred that the 
compostkm has no added hydrotrope whatsoever. A small presmce of up to Z5% preferably less 
than 1.5%, and most preferably less than 0.5% of a material which may function as a hydrotrope 
may be present perhaps as a result of one of the ingredients of the composition containing this 

25 material as a minor constituent or impurity. Such ingredients are advantageously avoided as they 
probably compromise the shelf life of the composition, however, for an otherwise very stable 
composition the loss in performance due to a vety small amount of material which may function as 
a hydrotrope may still leave an acceptable shelf life. Such compositions which are substantially free 
from material which may function as a hydrotrope are therefore within the scope of the present 

30 invention. 



-3- 



The total surfactant level is preferably at least 20%, more preferably at least 23 %. Preferably the 
composition comprises anionic and nonionic surfactants* 

5 Any optical brigfamo" that is cx^^ An optical brightener that has 

good compatibility with peroxide bleach is Tmopal CBS-X a distyiyl biphaiyl derivative ex Ciba 
Gdgy. Stilbene based fluoresces may also be used as the optical brightener. 

10 According to a second aspect of the invention there is provided a concentrated alkaline isotropic 
fabric washing liquid detergent composition comprising a total surfactant level which includes at least 
23% of surfactants 9drcted from the group comprising anionic and nonionic surfactants, and further 
comprises at least 0.2% hydrogen peroxide bleach, characterised in that the composition is 
substantially free from hydrotropes. Hie composition may also comprise an optical brightener as 

15 defined above. 

When present, the nonionic surfactant preferably comprises more than 5% by weight of the total 
composition and advantageously the composition includes no more than 5% of surfactants which 
20 do not satisfy the pH criteria when tested according to Test A as described hereinafter. Most 
advantageously it comprises no more than 5% of surfactants which do not satisfy the resdual 
peroxide criteria when tested according to Test A as described hereinafter. 

25 The fflir fiy^gnt system is preferably a mixture of anionic and nonionic surfactants, although entirely 
nonionic or anionic surfactant systems may be used. Compositions may contain an appropriate 
builder or be unbuilt. 
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Among the preferred anionic surfactants are; 

a) Secondary alkane sulphonates, such as Hostapur SAS 93 a 93% active flake ex. Hoechst or 
Marion PS65 a sodium n-alkane (C 1>17 ) sulphonate with low sodium sulphate content ex. Huls; 

5 

b) linear alkyl (C 1(M3 ) benzene sulphonk adds such as Marion AS3 ex Huls; 

c) Alkyl ether sulphates such as Neopon LOS70, a 70% active sodium salt ex Witco; and 
10 d) Olefin sulphonates such as Hostapur OS supplied as 40% actives ex HoechsL 

Among the preferred nonionic surfactants are: 

e) Primary alcohol (C 13 _, 5 ) ethoxylates, ethoxylated with from 5 to 9 moles of ethylene oxide, 
15 preferably 7 moles, such as Synperonic A7 ex ICI / Cargo Fleet 

The pH of the composition may lie in the range 7 to 12, and is preferably around 9.5. 

The peroxide is preferably present as dissolved hydrogen peroxide in an amount by weight in the 
20 range 0.2 to 15% preferably 1 to 8% and most preferably around 5%. 

The composition may also comprise minor components conventionally found in a heavy duty liquid 
detergent composition. These include perfume, suitably protected enzymes, surfactant 
25 preservatives, thickeners, colorants, builders, antwedepositian agents, anti-dye transfer agents - 
polyvinylpyrToKdone (PVP) which acts both as an anti-redepoatian agent and an anti-dye transfer 
polymer is preferred - and other conventional additives. 



30 The composition preferably contains sequestrant& Preferred sequestrants are sodium diethylene 
triamine pentamettrylene phosph onate, sold as Dequest 2066 by Monsanto, either alone or used with 
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2,2' dipyridylamme (DPA) or 1^-JiammocyclcAexyl tetrakis methylene phosphonic acid. Other 
sequestering agents for transition metal ions may be used instead o£ or in addition to, these preferred 
sequestrants. 

5 

In a preferred embodiment the compositions according to the invention are activated by use of a 
bleach activator such as TAED which may be brought into contact with the composition at the time 
of use by means of a two compartment dispensing system. 

10 

According to a third aspect of the invention the concentrated alkaline isotropic fabric washing liquid 
detergent composition may be used to pre-treat stained or other specific fabric localities before the 
fabric is washed In this process the stain removal is superior to that which can be obtained from 
the known acid peroxide compositions and the overall performance is enhanced by the high level of 

15 surfactant which is possible in compositions according to the present invention. The use of a 
concentrated formulation also confers die advantage of lower transport and packaging cost, which 
is environmentally desirable* Hie pro-treatment method consists of administering the compostion 
according to any one of claims lto 1 1 to a selected area of the item, leaving it in contact with the 
item for a short treatment period and then washing the item The treatment period win typically be 

20 1 to 5 minutes, preferably about 2 minutes. 

Compatibility of Surfactants with Peroxide 

25 The following procedure, referred to as Test A is used for identifying suitable surfactants on the 
basis of pH and peroxide stability data. A trial formulation is prepared usng 20% wAv (except 
Mariinat CM20 winch was tested at 15% w/w) of the surfactant to be screened After sequestration 
with Dequest 2066, hydrogen peroxide sufficient to grve a 5% w/w concentration of peroxide is 
added and the pH is adjusted to 9.5 by the addition of pro-sequestered caustic solution. Details of 

30 the surfactants tested are given in Table 1. 
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Table 1 - Surfactants tested 



Code 


Surfactant 


Source 


Type 


Actives 
wt% 




Anionic 








Al 


Marion AS3 


Huis 


linear alkyi (C,^ benzene sulphonic acid 


97 


A2 


Marion 
AS350 


Huls 


linear alkyl (C,^ benzene sulphonate, 
sodium salt 


50 


A3 


Marion 
PS65 


Huls 


secondary aDcane (C^t) sulphonate, sodium 
salt 


65 


A4 


Hostapur 

* 

SAS93 


Hoechst 


secondary aDcane (C^u) sulphonate 


93 


A5 


Empicol 
0045 


Albright 


alkyl sulphate 
sodium lauryl sulphate 


95 


A6 


Neopon 
LOS 70 


Witco 


alkyl ether sulphate 

lauryl ether sulphate, sodium salt 


70 


A7 


Marimat 
CM20 


Huls 


aDcyl ether carboiylic acid 

CJCn fetty alcohol porygh/colemer (2EO) 
carboxylic acid 


90 


A8 


Crodasmic 
LS30 


Croda 


sarcosinate - RCONCH^CH^OOH, 
R=alkyl sodium lauroyl sarcosme 


30 


A9 


Adiool CT95 


Croda 


taurate - RCONCCHjJCHjCHjSOjNa, 
R-alkyl sodium methyl cocoyl taurate 


95 


A10 


Hostapur OS 


Hoechst 


Olefin sulphonate 


40 




Nonionic 








Nl 


Synperomc 
A7 


ICI 


primary alcohol ethoxylate 

C,j/C, 3 primary alcohol ethoxylate (7EO) 


90 


N2 


Genammox 
LA 


Hoechst 


amine oxide 

lauryl ctimethylamine oxide 


30 




Amphoteric 








PI 


Ddryton 
AB30 


Henkel 


betaine - RNCCH^CHjCOO, R= alkyl 
coco-betaiae 


30 
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From experience we have derived the following pH and Peroxide Stability Targets. Residual 
peroxide is determined by permanganate titration. A surfcctant should pass both the pH and the 
peroxide targets It is possible to use small(<5% preferred) amounts of surfectant which does not 
pass all the targets, but this is only practical when the majority of the smfectants exceed the targets 
by a good margin. As will be seen from the test results in Table 2 it is possible to have satisfactory 
nxmtemrjenmire stability Such surfectants would 

not be suitable for use in compositions destined to be stored at temperatures in excess of 30°C, 
which is often the case in wanner climates. 



10 

pH targets: 

pH 4 ^ * 9.0 after 12 weeks at 25°C 

pfl" u * 7.5 after 12 weeks at 37°C 

pH* 5 4 * 8.0 after 4 weeks at 45°C 



Residual Peroxide targets: 

Per 25 ^ * 85% 12 weeks 31 25 ° C 

Per" 12 * 50% after 12 weeks at 37°C 

20 Per 4S 4 a 55% after 4 weeks at 45°C 
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Table 2 - Results of Test A 



Surfactant 


pH" 

r u 




oH* 3 . 

r" 4 


Per 14 ,, 


Per".. 


Per* 3 


Target 


*9.0 


*7*5 


i&0 


*85.0 






Al 


9.7 


9.4 


9.5 


85.0 


53 8 


JO.H 


A2 


9.3 


6.9 


6.7 


69 2 


34 8 


4^ 7 


A3 


9.9 


10.0 


9.9 


992 


58 0 


JJ.O 


A4 


9.9* 


10.1* 


96 


84 8* 

0*T. O 


51 51* 


o**.u 


A5 


9.7** 


9 2** 


84 


70 4** 


ZJ.O 


zz.z 


A6 


9.4 


75 


8 2 


R5 4 


5A 8 




A7 


94** 


7 7** 


7 1 




QO A** 


0J.0 


A8 


77 


72 


70 


75 7 


^7 4 


57 5 


A9 


6.9 


5.7 


6.1 


84.7 


70.2 


71 1 


A10 


9.6*** 


9.5*** 


9.5 


96.5*** 


88.2*** 


76.5 


Nl 


9.1 


8.2 


8.8 


90.0 


79.6 


82.2 


N2 


8.2 


7.5 


7.5 


90.0 


59.0 


64.6 


PI 


9.3** 


8.1** 


7.5 


84.2** 


0** 


0.2 



* 16 week data 
** 8 week data 
*** 4 week data 



ThesirfiuSantsw^ dmrinates 
the anfectants for which good peroxide stability is due predominantly to a decrease m crmrrpnsitroii 
pH). A3 and A4 are inferior in terms of pH stability because the pH lias drifted upwards for them. 
In practice an upward drift may not be a problem because the benefits of an alkaline composition 
are retained 

In descending order of pH stability: A1>A4/A3 >N1/A6 

In descending order f peroxide stability: Nl > A6>A3> A4>A1 
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Considering both pH and peroxide stability, the preferred surfactants are therefore those listed above. 
Especially preferred for their combination of pH stability and peroxide stability are the secondary 
alkane sulphonates A3 and A4. 

5 

la addition to pH and peroxide stability, phase behaviour must also be suitable. We screened the 
surfactants which passed the pH and peroxide stability criteria and obtained the following results in 
a procedure which is referred to in this specification as Test B. Test B consists of measuring the 
viscosity of a series of surfactant solutions with concentrations increasing by increments of 5%. The 

10 concentration above which the viscosity exceeds a value of 1200 cps is referred to in this 
specification as the threshold concentration. The test uses 1200 cps as being an approximate upper 
limit in terms of consumer acceptabSky. The level at which a particular surfactant is used in a liquid 
detergent should be below the threshold concentration, preferably by at least 5%, and more 
preferably by at least 9%. This is to allow for inaccurate dosing in the commercial manufacture of 

15 a liquid detergent and/or evaporation on storage. The results of the determination of the threshold 
concentrations for the preferred surfactants is given in Table 3. The numbers in brackets are the 
viscosity in cenripoise at 25°C, 21s' 1 of the aqueous solution of surfactant at the specified 
concentration. 



20 Table 3 - Results of Test B 



Surfactant 


Concentration (wt.%) below which viscosity 
is<1200cpat25°C,21s J 


Anionic 




Al 


25(1165) 


A3 


35 (925) 


A4 


40(755) 


A6 


25 (15) 


Nonionic 




m 


25 (675) 
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The invention will now be further described with reference to the following non-limiting examples: 
Table 4 gives details of the example formulations. All composition data is on a 100% w/w basis. 



Table 4 



Example: 


1 


2 


3 


4 


5 


Ingredient 












Nl 


14.0 


17.5 


7.5 


7.5 


15.4 


Al 


6.0 








5.6 


A3 




7.5 


17.5 




7.0 


A4 








17.5 




NaOH* 


0.77 








0.71 


Dequest 2066 


0.5 


DPA 


0.06 


PVP 


0.5 


Tkopal CBS-X 


0.2 


Peroxide 


5.0 


Water 


to 100 


Initial pH 


9.50 


9.48 


9.50 


9.51 


9.45 


Viscosity (21 s" 1 , 25°C) 


840 


280 


115 


70 


370 



further NaOH is added to make the final pH adjustment 

Fcnmulanons included PVP ^x^viayj^ynx)lidane) as an antkedepoation and anti-dye transfer agent 
and TINOPAL CBS-X, an optical brigfrtener ex Ciba Geigy. Storage Data for the formulations at 
a range of isothermal storage conditions is given in Tables 5 to 9. Both pH and residual peroxide 
data is given. Often, because peroxide is more stable under more add conditions, a reasonable 
peroxide stability is obtained if there is a decrease in corapoation pH A pH drop is undesirable 
because it reduces die detergency and it makes it harder to activate the peroxide with a bleach 
activator such as TAED. 
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1 LLUv y WwJka ) 


PH 


Residual 


Peroxide ( ( 


>/o) 






5 C 


nor* 
2d C 


J / ^ 




5°C 


25°C 


37°C 


45°C 




you 




0 so 


9 SO 


100 


100 


100 


100 


1 


9.3V 






7. xu 










2 


7.UJ 


9.37 


9.37 


9.24 


100 


99.59 


96.69 


96.48 


4 


9.34 


9.22 


9.19 


8.98 






- 


• 


S 


9.37 


9.07 


8.92 


7.21 


100 


97.52 


88.61 


82.61 


12 


9.43 


9.13 


8.73 


7.0 


100 


94.21 


84.89 


77.64 


16 


9.30 


9.13 


7.77 


6.50 


100 


94.20 


84.88 


81.98 


24 


9.47 


9.03 


1A1 


6.05 


100 


92.55 


78.70 


75.80 



Time (weeks) 


PH 


Residual Peroxide (%) 




5°C 


25°C 


37°C 


45°C 


5°C 


25°C 


37°C 


45°C 


0 


9.48 


9.48 


9.48 


9.48 


100 


100 


100 


100 


1 


9.36 


9.44 


9.32 


9.42 


100 


100 


99.60 


98.60 


2 


9.54 


9.16 


9.14 


9.14 


100 


100 


97.60 


95.19 


4 


9.44 


9.08 


9.03 


7.35 


100 


100 


95.79 


89.38 


8 


9.35 


8.87 


8.14 


6.86 


97 


100 


92.86 


88.17 


12 


9.52 


9.03 


7.52 


6.50 


100 


100 


90.60 


92.60 
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lime (weeks) 


pH 


Residual Peroxide (%) 




COO 

5°C 


*y COO 

25 C 


37^C 


45 L 


CO/" 1 

5 L 


25 C 


37°C 


A COO 

45 C 


u 


9.50 


9.50 


9.50 


9.50 


100 


100 


100 


100 


i 


9.40 


9.65 


9.32 


9.30 


98.80 


99.60 


98.60 


100 


2 


9.61 


9.47 


9.51 


9.38 


100 


98.00 


96.60 


91.38 


4 


9.46 


9.37 


9.38 


8.88 


100 


99.00 


87.20 


79.36 


8 


9.31 


9.15 


9.05 


6.99 


100 


95 


82.17 


70.94 


12 


9.55 


9.35 


9.15 


6.85 


100 


96.2 


80.6 


71.70 



Ta!?l? R -Fr yan T^ 4 



Time (weeks) 


pH 


Residual Peroxide (%) 




5°C 


25°C 


37°C 


45°C 


5°C 


25°C 


37°C 


45°C 


0 


9.51 


9.51 


9.51 


9.51 


100 


100 


100 


100 


1 


9.57 


9.55 


9.56 


9.62 


100 


100 


98.97 


92.61 


2 


9.86 


9.67 


9.74 


9.78 


100 


100 


96.72 


85.42 


4 


9.61 


9.55 


9.47 


9.35 


100 


98.56 


78.03 


73.10 


8 


9.68 


9.57 


9.44 


7.80 


98.15 


96.72 


75.16 


59.10 


12 


9.88 


9.59 


9.37 


7.00 


100 


98.15 


73;70 


55.10 



Tflhlft Q - Fyample S 



lime (weeks) 


pH 


Residual Peroxide (%) 




5°C 


25°C 


37°C 


45°C 


5°C 


25°C 


37°C 


45°C 


0 


9.45 


9.45 


9.45 


9.45 


100 


100 


100 


100 


1 


9.53 


9.49 


9.42 


9.39 


100 


100 


95.42 


92.03 


2 


9.58 


9.50 


9.40 


9.31 


99.4 


98.41 


95.62 


91.44 


4 


9.62 


9.46 


9.32 


8.16 


100 


99.0 


90.24 


81.08 


8 


9.80 


9.63 


9.05 


6.99 


100 


100 


86.70 


78.50 



ft 
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CLAIMS 



A concentrated alkaline isotropic fabric washing liquid detergent composition comprising 
at least 15% by weight of surfactant and farther comprises at least 0.2% by weight 
hydrogen peroxide bleach and an optical brigjbteaer, characterised in that the composition 
is substantially free from hydrotropes. 

A composition according to claim 1 in which the composition comprises at least 20% by 
weight of surfactant. 

A concentrated alkaline isotropic fabric washing liquid detergent composition compnsng 
at least 23% of surfactants and farther comprising at least 0.2% hydrogen peroxide bleach, 
characterised in that the composition is substantially free from hydrotropes. 

A composition according to any preceding claim in which the surfactant comprises anionic 
and nonionic surfactant. 

A composition according to any preceding claim which further comprises an anti- 
redeposttion agent. 

A composition according to any preceding claim which farther comprises an ami-dye 
transfer agent. 

A composition according to any one of claims 4 to 6 in winch the nonionic surfactant 
comprises more than 5% by weight of the total composition. 

A composition according to claim 7 winch comprises at most 5% of a surfactant which does 
not satisfy thepH targets when tested according to Test A as described herein. 



A cmn poghon according to claim 8 comprising at most 5% of a surfactant which d esnot 



-14- 



satisfy the residual peroxide targets when tested according to Test A as described heron. 

10. A compostion according to claim 6 wherein at least 95% of the surfactant comprises 
surfactants which are beng used at a level below their threshold concentration as determined 

5 by Test B described herein. 

11. A compostion according to claim 3 in winch all of the surfactants used satisfy the pH 
targets and preferably also the peroxide stability targets of Test A and are used at a level 
below their threshold concentration as determined by Test B. 

10 

12. A method of washing laundry with a wash liquor comprising adding to the wash liquor a 
composition according to any preceding claim together with a bleach activator, preferably 
TAED. 
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A method of pro-treating a laundry item comprising *m1»j mn ^ gring the composition 
according to any one of claims lto 11 to a sdected ai^ of the item, leaving k in contact 
with the item for a short treatment period and then washing the item. 
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